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Risk analysis in project early phase taking into account the product lifecycle:
Towards a generic risk typology for bidding process
BOTERO Juan Diego. BELER Cédrick. NOYES Daniel
 
/DERUDWRLUH*pQLHGH3URGXFWLRQ,13(1,78QLYHUVLW\RI7RXORXVH
$YHQXHG¶$]HUHL[7DUEHV&HGH[)UDQFH
(PDLOMXDQERWHURORSH]#HQLWIUFHGULFNEHOHU#HQLWIUGDQLHOQR\HV#HQLWIU

Abstract:'XULQJWKHSURMHFWHDUO\SKDVHFRQVLGHULQJDELGGLQJSURFHVV%3DFOLHQWPDNHVDUHTXHVW
IRUDZRUNRUVHUYLFHWRSRWHQWLDOSURYLGHUVDQGWKHQKHFKRRVHVE\DQDO\]LQJWKHUHVSRQVHVWKHRQHWKDW
ZLOOEHDFFHSWHG)URPWKHELGGHUSRLQWRIYLHZWKHUHDUHVHYHUDOULVNVZKHQUHVSRQGLQJEHFDXVHKHPXVW
GHYHORSDUHVSRQVHEDVHGRQDIXWXUHGHYHORSPHQW'LIIHUHQWLQQDWXUH WKHVHULVNVFDQEHJURXSHGLQWR
GLIIHUHQW FDWHJRULHV:HSURSRVH D ULVN W\SRORJ\ WKURXJKRXW WKHSURGXFW OLIHF\FOH RQZKLFKZH UHO\ WR
DVVLVW WKH ELGGHU GXULQJ%3 YLD DPHWKRGRORJ\ IRU GHFLVLRQ VXSSRUW EDVHG RQ WKH H[SHULHQFH DFTXLUHG
GXULQJSDVWSURMHFWVLQRUGHUWRGHWHFWUHSRUWDQGPLQLPL]HWKHULVNVLQFXUUHQW%3
.H\ZRUGV: ELGGLQJ SURFHVV %3 ULVN DQDO\VLV SURGXFW OLIHF\FOH SURMHFWPDQDJHPHQW OHVVRQV OHDUQHG
V\VWHP//6
 
,1752'8&7,21
&DOO IRUWHQGHUVSURFHGXUHLVRQHRIWKHPRVWFRPPRQZD\V
WRJHWFRQWUDFWV7KURXJKWKLVSUDFWLFHDFOLHQWFRPSDQ\DVNV
SRWHQWLDO FRQWUDFWRUV D FRPPHUFLDO SURSRVDO LQ UHVSRQVH WR
VSHFLILFDWLRQVRI KLV QHHGV7KLV VWHS FDOOHGELGGLQJSURFHVV
%3 LV YHU\ LPSRUWDQW EHFDXVH WKH GHFLVLRQV WDNHQ GXULQJ
WKLV SURMHFW HDUO\ SKDVH HVWDEOLVK WKH FRQGLWLRQV DQG
UHVSRQVLELOLWLHVRIWKHSDUWQHUVLQWKHIXWXUHFROODERUDWLRQ
%3 LV D ULVN\ SUDFWLFH ,QGHHG EH\RQG WKH REYLRXV ULVN RI
QRQDFFHSWDQFHRI WKHRIIHU WKHUH LV WKH ULVNRIDQ LQFRUUHFW
DVVHVVPHQW E\ WKH ELGGHU RI GLIILFXOWLHV XQGHUSLQQHG E\ WKH
UHDOL]DWLRQWKDWFRXOGGLVWRUWWKHRIIHUQDWXUH,ILWLVDFFHSWHG
WKH ELGGHU PD\ HQJDJH LQ D YHU\ SHQDOL]LQJ SURFHVV
RYHUUXQV QRQFRPSOLDQFH RI WHFKQLFDO UHTXLUHPHQWV QRQ
FRPSOLDQFHRIGHDGOLQHV
7KH REMHFWLYH RI WKLV ZRUN LV WR LQWHJUDWH WKH FRQFHSWV RI
ELGGLQJSURFHVVULVNPDQDJHPHQWDQGSURGXFWOLIHF\FOHDQG
SURMHFWWRSURSRVHDPHWKRGRORJ\RIULVNPDQDJHPHQWLQWKH
%3 WKDW UHOLHV RQ D JHQHULF PDSSLQJ DGDSWDEOH WR GLIIHUHQW
%3V7KXVWKHELGGHUZLOOEHDEOHWRPDNHDSURSRVDOWKDW
PHHWVWKHFXVWRPHU
VH[SHFWDWLRQVDQGWKDWLVFRQVLVWHQWWRLWV
RZQ QHHGV DQG EXVLQHVV FRQVWUDLQWV ,Q DGGLWLRQ LW ZLOO SXW
WKHFXVWRPHUDWHDVHE\VKRZLQJKLPWKHFRPSDQ\NQRZKRZ
DQGWKHLPSOHPHQWHGULVNPDQDJHPHQWVWUDWHJLHV
7KLVGRFXPHQWLVRUJDQL]HGLQILYHVHFWLRQV
- ,Q VHFWLRQ ZH VKRZ WKH JHQHUDO SULQFLSOHV RI%3:H
SODFHWKH%3LQDSURMHFWPDQDJHPHQWIUDPHDQGZHVHWLW
DVWKHLQLWLDOSKDVHRIWKHSURMHFW
- ,QWKHQH[WVHFWLRQWKHQRWLRQRIULVNLVSUHVHQWHGDQGWKLV
FRQFHSWLVH[WHQGHGWRJHWRXUGHILQLWLRQRI%3ULVN
- $IWHU SUHVHQWLQJ WKH UHDVRQV IRU LWV HVWDEOLVKPHQW ZH
SURSRVH LQ VHFWLRQ  D WD[RQRP\RI%3 ULVNV:H VKRZ
WKH LPSRUWDQFHRIGHILQLQJ D JHQHUDO %3 ULVN IUDPHZRUN
DQGHDFKLGHQWLILHGFODVVLVGHYHORSHG
- 7KHJHQHUDODSSURDFKWRRSHUDWHWKLVULVNPDSSLQJDQGLWV
FRXSOLQJZLWKDOHVVRQVOHDUQHGV\VWHP//6LVGHWDLOHG
LQ VHFWLRQ  +HUH ZH VKRZ WKH LQFOXVLRQ RI WKLV
PHWKRGRORJ\ LQWR WKH GHFLVLRQPDNLQJ SURFHVV LQYROYHG
GXULQJWKH%3SKDVHV
- &RQFOXVLRQ DQG SHUVSHFWLYHV DUH GLVFXVVHG LQ WKH ODVW
VHFWLRQDQGWKHUHVXOWVREWDLQHGLQWKLVZRUNDUHGHWDLOHG

%,'',1*352&(66$1'352-(&70$1$*(0(17
%LGGLQJ LV D SURFHGXUH WKDW DOORZV WKH FOLHQW WR FKRRVH WKH
FRPSDQ\EHVWDEOHWRFDUU\RXWDSURYLVLRQRIZRUNVVXSSOLHV
RUVHUYLFHV>%HQDEHQ@(DFKSRWHQWLDOFRQWUDFWRUFRPPLWV
UHVRXUFHV DQG WLPH WR GHYHORS D SURSRVDO WKDW PD\ QRW EH
UHWDLQHG7KLVSURFHVV LV UHVWULFWLYHEHFDXVH WREH DFFHSWHG
SURSRVDOV PXVW PHHW FOLHQW VSHFLILFDWLRQV ZKLOH UHPDLQLQJ
HFRQRPLFDOO\ YLDEOH IRU WKH SURYLGHU 7KHVH SURSRVDOV DUH
RIWHQ GLFWDWHG E\ WKH VHDUFK IRU D FRPSURPLVH EHWZHHQ
PLQLPXPFRVWDQGSURGXFWLRQIXQFWLRQVRIVSHFLILFDWLRQV
$FFRUGLQJ WR >&KDODO HW DO @ %3 LV WKH ILUVW SKDVHRI WKH
SURGXFWOLIHF\FOHDQGLQFOXGHVWKHIROORZLQJVWHSV
- UHFHLSWRILQYLWDWLRQWRWHQGHUDQGFXVWRPHUVSHFLILFDWLRQV
- IHDVLELOLW\VWXG\RIWKHGLIIHUHQWRSWLRQVLQFOXGLQJSULPDU\
WHFKQLFDODQGILQDQFLDODQDO\VLV
- GHFLVLRQPDNLQJFRXSOHGZLWKVWUDWHJLFEXVLQHVVGHFLVLRQV
WRIROORZWKURXJK
- GHYHORSPHQWRIWKHUHVSRQVHVFRULQJDQGHYDOXDWLRQ
- QHJRWLDWLRQ


 

$ NH\ IHDWXUH RI %3 LV LWV VKRUW GXUDWLRQ %LGGHU RIWHQ KDV
OLWWOHWLPHWRSUHSDUHWKHUHVSRQVHWRWKHFOLHQWZKLFKLPSRVHV
VHYHUHFRQVWUDLQWVDQGH[SRVHKLPWRVHYHUDOULVNV,QJHQHUDO
WKHILUVWOHYHORIULVNLVWKDWWKHRIIHULVQRWDFFHSWHG7KHQLQ
FDVHRIDFFHSWDQFH LI WKHSURSRVDOZDVSRRUO\GHYHORSHG LW
PD\ HQJDJH WKH ELGGHU LQ DQ XQVXLWDEOH SURFHVV ZLWK
FDWDVWURSKLFFRQVHTXHQFHV
7KH %3 LV FRQGXFWHG LQ D K\SRWKHWLFDO PDQQHU VLQFH WKH
SURGXFW GRHV QRW \HW H[LVW DQG WKH DYDLODEOH LQIRUPDWLRQ LV
RIWHQIUDJPHQWHG:HPXVWWKHUHIRUHDQWLFLSDWH WKHSRWHQWLDO
GHYHORSPHQW RI WKH SURGXFW LQ RUGHU WR HVWDEOLVK LQ
FRQMXQFWLRQ ZLWK ILQDQFLDO DQG FRPPHUFLDO PHDQV RI WKH
FRPSDQ\ WKH SURSRVDOZKLFKZLOO EH VHQW WR WKH FOLHQW )RU
WKLVSXUSRVH LW LV QHFHVVDU\ WRNQRZQRWRQO\ WKHFXVWRPHU
V
UHTXLUHPHQWVEXWDOVRWKHPHWKRGVDQGSURFHGXUHVRISURGXFW
GHYHORSPHQW
%30RGHOOLQJ
$ GHVFULSWLYH PRGHO RI WKH %3 SURSRVHG E\ >%HQDEHQ @
DQGEDVHGRQWKHUHVXOWVRI>&KDODOHWDO@V\QWKHVL]HVWKH
VXFFHVVLYHDFWLYLWLHVFDUULHGRXWGXULQJ%3)LJXUH

'HFLVLRQ
PDNLQJ
'HVLJQRI
WHFKQLFDORIIHU
&RVW
HVWLPDWLRQ 1HJRWLDWLRQ
&OLHQWUHTXLUHPHQWV
3URGXFWV	6HUYLFHV
&OLHQWNQRZOHGJH
%LG
1R%LG %LG/RVW
&OLHQWUHTXLUHPHQWV
%LGGHU¶V&DSDFLW\
&RPPHUFLDOVWUDWHJ\
:LQQLQJ
%LG&DOOIRU
WHQGHUV )HDVLELOLW\

)LJXUH%LGGLQJ3URFHVV0RGHO
7KLVPRGHOLQFOXGHVDQDQDO\VLVSKDVHIURPFDOOIRUWHQGHUV
WRGHFLVLRQPDNLQJ LQZKLFK WKHDXWKRUVSOLWV WKH IHDVLELOLW\
VWHS IURP WKH UHODWHGGHFLVLRQPDNLQJ VWHS7KLV GHFLVLRQ LV
EDVHGRQWKHDELOLW\RIDSURYLGHU WRPHHW WKHFOLHQWGHPDQG
EXWDOVRRQLWVFRPSHWLWLYHDQGFRPPHUFLDOVWUDWHJ\7KHQH[W
SKDVH LV WKHGHVLJQRI WHFKQLFDORIIHUZKLFK LV WRGHILQH WKH
SURSRVDO WR WKH FOLHQW7KLVSKDVH LV YHU\ LPSRUWDQW EHFDXVH
WKHELGGHUPXVWLPDJLQHWKHIXWXUHGHVLJQVFHQDULRWRGHYHORS
DQ DGDSWHG SURSRVDO WKDW PHHWV WKH FOLHQW DQG WKHLU RZQ
FRQVWUDLQWV 1H[W WKH FRVW HVWLPDWLRQ SKDVH FRQVLVWV LQ
HVWDEOLVKLQJWKHELGSULFHEDVHGRQWKHUHVRXUFHVWKDWZLOOEH
XVHGDQGWKHH[SHFWHGJDLQ7KHQHJRWLDWLRQSKDVHFRQVLVWVLQ
VHQGLQJWKHRIIHUWRWKHFOLHQWDQGWKHGLVFXVVLRQRQWHFKQLFDO
RUHFRQRPLFSRLQWVWKDWPD\FKDQJH7KLVODVWSKDVHOHDGVWR
WKHSRVLWLYHRUQHJDWLYHUHVSRQVHIURPWKHFOLHQW
/LQNEHWZHHQ%3DQGSURGXFWSURMHFWOLIHF\FOH
2XUJRDOLVWRSURYLGHDPHWKRGRORJ\IRULGHQWLI\LQJULVNVLQ
%3,WLVREYLRXVO\QHFHVVDU\WRFRQVLGHUWKHHQWLUHSURGXFW
SURMHFW OLIHF\FOH EHFDXVH GHFLVLRQV WDNHQ LQ %3 SKDVH PD\
KDYHFRQVHTXHQFHVDWGLIIHUHQWOHYHOVRIWKLVF\FOH)LJXUH
7KLV LQWHJUDWHG DSSURDFK LV FRPSDUDEOH WR V\VWHPV
HQJLQHHULQJ WKDW LV DQ LQWHUGLVFLSOLQDU\ ILHOG IRU GHVLJQ DQG
PDQDJHPHQW RI FRPSOH[ V\VWHPV LQ WKH RYHUDOO OLIHF\FOH
>*RRGHHWDO@,QGHHG%3FRUUHVSRQGVWRWKHLQLWLDOSKDVH
RI WKHSURGXFW OLIHF\FOHDQG WDNHV LQWRDFFRXQWD SUHGLFWLYH
VLPXODWLRQ RI SURGXFW GHYHORSPHQW F\FOH UHSUHVHQWHG LQ
)LJXUHE\UHGXFHGZKLWHDUURZLQWKH%3
BP
Product lifecycle
Product development cycle
Product development cycle

)LJXUH%3DVWKHLQLWLDOSKDVHRISURGXFWOLIHF\FOH
7RGHILQHWKHVXFFHVVLYHDFWLRQVWKDWUHTXLUHWKHFUHDWLRQRID
VROXWLRQFRQFHSWZHUHOLHGZLWKRXWORVVRIJHQHUDOLW\RQWKH
VWDJHVRISURMHFWPDQDJHPHQWWKDWDUHYHU\VLPLODUWRWKRVHRI
%3:HPDGHDFRPSDULVRQEHWZHHQ%3SKDVHVDQGWKRVHRI
SURMHFW PDQDJHPHQW DV GHVFULEHG LQ >)' ;@
>'HVURFKHVHWDO@>7XUQHU@DQG>1JX\HQHWDO@%3
FDQEHFRQVLGHUHGDVDQXSVWUHDPSKDVHRIWKHSURMHFWF\FOH
7KHUHIRUHWKHSURMHFWULVNRQZKLFKPDQ\VWXGLHVKDYHEHHQ
FRQGXFWHGVKRXOGEHWDNHQLQWRDFFRXQWLQELGGLQJSURFHVVLQ
FRQMXQFWLRQZLWKWKH%3VSHFLILFVULVNVVHHVHFWLRQ
7+(5,6.&21&(37$1',76(92/87,21727+(
%,'',1*352&(665,6.
*HQHULFULVN
7KHULVNFRQFHSWKDVEHHQVWXGLHGIRUDORQJWLPHDQGZHFDQ
ILQG LQ WKH OLWHUDWXUH PDQ\ GHILQLWLRQV GHSHQGLQJ RQ WKH
VFRSH0RVW RI WKHVHGHILQLWLRQV LQFOXGHRQHRUPRUHRI WKH
IROORZLQJGLPHQVLRQVHYHQWFDXVHFRQVHTXHQFHRFFXUUHQFH
SUREDELOLW\ VHYHULW\ KD]DUG XQFHUWDLQW\ YXOQHUDELOLW\
GDPDJHOLNHOLKRRGDQGREMHFWLYH'LIIHUHQWULVNZRUNVVKRZ
WKDWLW LVDPXOWLIDFHWHGFRQFHSWEXWLQJHQHUDO WKHPHDQLQJ
LV DOZD\V WKH VDPH (DFK GHILQLWLRQ KLJKOLJKWV RQH RUPRUH
GLPHQVLRQV
$ FODVVLF YLHZ RI ULVN LV UHODWHG WR WKH SHUFHSWLRQ FDXVHV 
FRQVHTXHQFHVRIDQXQZDQWHGHYHQW7KHULVNLVDVVRFLDWHGWR
WKHRFFXUUHQFHRIWKLVHYHQWFRUUHODWHGZLWKWKHFRQVHTXHQFHV
LWLQGXFHV,QJHQHUDOWKHULVNLVSHUFHLYHGDVWKHFRPELQDWLRQ
RI FKDUDFWHULVWLFV RI XQZDQWHG HYHQWV FDXVHV DQG
FRQVHTXHQFHV>*RXULYHDXHWDO@DVLOOXVWUDWHGLQ)LJXUH
Event
Consequences
Impact (I)
Risk level
R=f(P,I)
Occurrence (P)
Causes

)LJXUH&ODVVLFULVNPRGHO
7KHULVNFDQPDQLIHVWLWVHOILQVHYHUDOIRUPVVXFKDQHYHQWD
PHDVXUHDVWDWHRUDQXQFHUWDLQW\>6LQRX@$ILIWKIRUPRI
ULVNPDQLIHVWDWLRQKDVEHHQGLVFXVVHG WKHULVNDVDWKUHDWRU
KD]DUG,QUHODWLRQWRWKLVODWWHUDSSURDFKWKHOLWHUDWXUHVKRZV
WKDWWKHKD]DUGLVDSRWHQWLDORIQXLVDQFHLQWHUPVRIGDPDJH


 

IRUDFRQVLGHUHGDFWLYLW\>'HVURFKHVHWDO@7KLVSRWHQWLDO
LV DVVRFLDWHG ZLWK D SUREDELOLW\ WKH KD]DUG LV UDQGRP LQ
QDWXUH:KHQ WKH SRWHQWLDO RI QXLVDQFH LV GHWHUPLQLVWLF WKH
SUREDELOLW\LVLWLVFRQVLGHUHGDVDWKUHDW
7KHRFFXUUHQFHFRQWH[WRIDQXQZDQWHGHYHQWHVWDEOLVKHVWKH
KD]DUGDQGGHSHQGLQJRQWKLVWKHFRQVHTXHQFHVFDQEHPRUH
RU OHVV VHULRXV ,Q )LJXUH  RXU RZQ YLHZ RI ULVN LV
LQWURGXFHG7KLVPRGHOWDNHVLQWRDFFRXQWWKHH[WHUQDOIDFWRUV
SUHVHQWLQWKHFRQWH[WWKDWPD\LQFUHDVHWKHFRQVHTXHQFHVDV
DQDGGHGHOHPHQWWKHZRUVHQLQJFDXVHV1RWHWKDWWKHKD]DUG
FDQ LQIOXHQFH ERWK WKH HYHQW RFFXUUHQFH DQG WKH LPSDFW RI
FRQVHTXHQFHV
:RUVHQLQJ
FDXVHV
(YHQW
RFFXUUHQFH
FDXVHV
&RQVH
TXHQFHV
HYHQW
Risk context &DXVHVEHORQJLQJ
WRWZRHOHPHQWV
Control 
)LJXUH3URSRVHGULVNPRGHO
7KLV PRGHO NHHSV WKH FODVVLFDO ULVN SULPLWLYH GHSLFWHG LQ
)LJXUH  UHG GRWWHG RYDO EXW LW DGGV ZRUVHQLQJ FDXVHV
ZKLFK DUH LQ D GLUHFW UHODWLRQVKLS ZLWK WKH LPSDFW OHYHO RI
FRQVHTXHQFHV 1RWH WKDW D ZRUVHQLQJ FDXVH FDQ DOVR EH DQ
HYHQWRFFXUUHQFHFDXVH,QDGGLWLRQ WKHFRQWURODVSHFWKDV
EHHQ LQWHJUDWHG WR UHSUHVHQW WKH IDFW WKDW FRQWURO DFWLRQV RQ
FDXVHVDQGFRQVHTXHQFHVFDQEHFDUULHGRXW
$FFRUGLQJ WR >*RXULYHDXHW DO@ ULVN LVQRWRQO\D VLQJOH
VLWXDWLRQEXWDVHWRIOLQNHGVLWXDWLRQVWRJLYHWKHDFWXDOULVN
,Q WKH PRGHO RI )LJXUH  ZH FDQ VHH WKH VHTXHQFH RI ULVN
VLWXDWLRQV FDVFDGH HIIHFW ZKLFK UHSUHVHQWV DOO RI WKH ULVNV
WKDWDUHDVVRFLDWHG WRD V\VWHPIURP WKH LQLWLDOFDXVHV WR WKH
ILQDO FRQVHTXHQFHV 7KH ULVN LV GLUHFWO\ UHODWHG WR WKH
H[SRVXUHRIDV\VWHPWRDKD]DUGZKLFKUHVXOWVLQDGDQJHURXV
VLWXDWLRQ,QWKHDEVHQFHRIWKLVH[SRVLWLRQWKHFRQFHSWRIULVN
KDVQRPHDQLQJ
:RUVHQLQJ
FDXVHV
(YHQW
RFFXUUHQFH
FDXVHV
Risk Context
HYHQW
Control Control
&RQVH
TXHQFHV
:RUVHQLQJ
FDXVHV
(YHQW
RFFXUUHQFH
FDXVHV HYHQW
&RQVH
TXHQFHV



(YHQWRFFXUUHQFHFDXVHVZRUVHQLQJFDXVHVRIHYHQW(i)
&RQVHTXHQFHRIHYHQW(i)SRVVLEOHRFFXUUHQFHFDXVHVRIHYHQW(i +1)
&RQVHTXHQFHRIHYHQW(i)SRVVLEOHZRUVHQLQJFDXVHVRIHYHQWi +1)
&RQVHTXHQFHRIHYHQW(i)SRVVLEOHRFFXUUHQFHFDXVHVRIHYHQW(i+1)SRVVLEOH
ZRUVHQLQJFDXVHVRIHYHQW(i +1)
i i+1

)LJXUH6HTXHQFHRIULVNVLWXDWLRQV
,Q )LJXUH  DQ XQZDQWHG HYHQW L KDV D VHW RI RFFXUUHQFH
FDXVHV ZRUVHQLQJ FDXVHV DQG FRQVHTXHQFHV DV VKRZQ LQ
)LJXUH7KHFRQVHTXHQFHVRI WKLVHYHQW L FDQEHSDUWRI
ERWK RFFXUUHQFH FDXVHV RI D QHZ HYHQW L DVZRUVHQLQJ
FDXVHVRIWKLVHYHQWDQGVRRQ
,QWHUPVRISURMHFWULVNV>'HVURFKHVHWDO@DVVRFLDWHVWKH
ULVN WR DQ HYHQW ZKRVH RFFXUUHQFH FDQ IUXVWUDWH WKH
H[SHFWDWLRQV RI WKH SURMHFW
V REMHFWLYHV LQ WHUPV RI
SHUIRUPDQFH FRVW DQG WLPH 7KH >)' ;@ GHILQHV
SURMHFW ULVN DV DQ HYHQWZKRVHRFFXUUHQFH LV XQFHUWDLQ DQG
ZKRVH PDQLIHVWDWLRQ FRXOG DIIHFW WKH SURMHFW REMHFWLYHV
$FFRUGLQJWR>1JX\HQHWDO@SURMHFWULVNFDQEHGHILQHG
DV WKH SRVVLELOLW\ WKDW DQ HYHQW RFFXU ZKRVH RFFXUUHQFH
ZRXOG KDYH FRQVHTXHQFHV SRVLWLYHV RU QHJDWLYHV RQ WKH
FRXUVHRIWKHSURMHFWDFWLYLW\
7KHVH WKUHH GHILQLWLRQV VKRZ WKDW SURMHFW ULVN LV DVVRFLDWHG
ZLWKWKHRFFXUUHQFHRIDQHYHQWZKRVHRFFXUUHQFHHQGDQJHUV
WKHSURMHFWREMHFWLYHV7KH WKUHHPRVWFRPPRQSURMHFW ULVNV
DUH  QRQDFKLHYHPHQW RI VSHFLILHG SHUIRUPDQFH LQ
VSHFLILFDWLRQVODWHGHOLYHU\RIWKHSURGXFWLQUHODWLRQWRWKH
FRQWUDFW GDWH  LQFUHDVHG FRVW RI SURGXFW FRPSDUHG WR WKH
FRQWUDFWFRVW
%35LVN
2XU ZRUN OHDGV WR D YLVLRQ RI ULVN RULHQWHG WRZDUGV WKH
RFFXUUHQFHRIXQZDQWHGHYHQWV)RUPDOO\WKHULVNDVVRFLDWHG
ZLWK WKH RFFXUUHQFH RI WKH HYHQW ( LV GHILQHG E\ WZR
LQGLYLVLEOHFKDUDFWHULVWLFVWKHRFFXUUHQFHSUREDELOLW\3DQG
WKHLPSDFWRILWVFRQVHTXHQFHV,LQWHUPVRIJDLQRUORVVIRU
WKHV\VWHPUHODWLYHO\WRDSUHGHWHUPLQHGYDOXHVFDOH
,Q%3WKHREMHFWLYHLVWRSURYLGHDQRSWLPDOUHVSRQVHWRWKH
FOLHQWLQIRUPRIDVROXWLRQSULQFLSOH,QRUGHUWRDFKLHYHWKLV
JRDO ZH PXVW WDNH LQWR DFFRXQW WKH IXWXUH GHYHORSPHQW
VFHQDULRWRLPSOHPHQWDULVNPDQDJHPHQWVWUDWHJ\>%RWHURHW
DO@:HKDYHVKRZQLQVHFWLRQWKDWWKLVSURFHVVLVYHU\
ULVN\,QRUGHUWRFRQGXFWULVNPDQDJHPHQWDFWLYLWLHVLQ%3LW
LVYHU\LPSRUWDQWWRGHILQHWKHULVNLQWKLVFRQWH[W
*LYHQ WKDW %3 LV DQ XSVWUHDP SKDVH RI SURMHFW DQG WKDW ZH
WDNH LQWR DFFRXQW WKH ZKROH SURGXFW OLIHF\FOH IRU ULVN
PDQDJHPHQWZH UHO\ RQ WKH JHQHULF ULVN GHILQLWLRQ DQG WKH
SURMHFW ULVN WR HVWDEOLVK RXU RZQ GHILQLWLRQ RI %3 ULVN:H
FRQVLGHUWKDW%3ULVNLVDVVRFLDWHGZLWKWKHRFFXUUHQFHRIDQ
XQZDQWHGHYHQWZKRVHRFFXUUHQFHDIIHFWVILUVWO\DFFHSWDQFH
REMHFWLYHV DQG VHFRQGO\ LI WKH SURSRVDO LV DFFHSWHG WKH
REMHFWLYHVRITXDOLW\FRVWDQGWLPHOLQHVV´
'(),1,7,212)$%,'',1*352&(665,6.
0$33,1*
2XU JRDO LQ WKLV ZRUN LV ILUVW WR EXLOG D %3 JHQHULF ULVN
IUDPH ZKLFK FDQ EH UHILQHG DFFRUGLQJ WR WKH V\VWHP WR EH
GHYHORSHG SURGXFW  VHUYLFH DQG WKHQ WR XVH LW LQ GHFLVLRQ
SURFHVVLQYROYHGLQ%3SKDVHV5LVNVLGHQWLILFDWLRQFRQFHUQV
WKHZKROHSURGXFWOLIHF\FOHLWVKRXOGOHDGWRDVWUXFWXUHGULVN
PRGHOWKDWZLOOEHUHSRUWHGLQDSDUDPHWHUL]HGIRUPLQ%3
7KHUH DUH IHZZRUNV DERXW ULVN LQ%3 FRQWH[W 7KH FXUUHQW
ZRUNVIRFXVRQWKHSUREDELOLW\RIZLQQLQJRUORVLQJDWHQGHU
EXWWKH\GRQRWFRQVLGHUWKHULVNVLQWKHSURGXFWOLIHF\FOHWKDW
VKRXOGEHWDNHQ LQWRDFFRXQW WRHVWDEOLVK WKHUHVSRQVHWRWKH


 

FOLHQW >$OTXLHU HW DO @ KRZHYHU SURSRVHV D ULVN
FODVVLILFDWLRQ LQ SURMHFW HDUO\ SKDVH WKDW WDNHV LQWR DFFRXQW
IXWXUHGHYHORSPHQWV+HJURXSVWKHVHULVNVLQWRWZRFODVVHV
H[WHUQDOULVNVFRQFHUQLQJVLWXDWLRQVDIIHFWLQJWKHJDLQRIWKH
FDOO IRU WHQGHUV DQG LQWHUQDO ULVNV UHODWHG WR VLWXDWLRQV
DIIHFWLQJWKHVXFFHVVRIWKHSURMHFW
:HUHOLHGRQWKLVSULQFLSOHWRHVWDEOLVKDSDUWLWLRQH[WHUQDO
LQWHUQDOULVNVRIDOO%3ULVNV+RZHYHURXUSURSRVDOGLIIHUV
IURP WKDW RI $OTXLHU ,Q RXU DSSURDFK H[WHUQDO ULVNV 5([WLQFOXGHDOOULVNVZKRVHFDXVHVFRPHVIURPWKHELGGHURXWVLGH
ZRUOG LQ UHODWLRQ ZLWK WKH FXUUHQW %3 ,QWHUQDO ULVNV 5,QWLQFOXGH DOO ULVNV ZKRVH FDXVHV DUH VSHFLILF WR WKH ELGGHU
FRPSDQ\LWVHOI
%3ULVNVDUHWKHUHIRUHGLVWULEXWHGDVIROORZ
5%3 5([W׫5,QW   
7KH ULVN FODVVHV FRQVWLWXWLQJ WKHVH WZR FDWHJRULHV DUH
SUHVHQWHG LQ )LJXUH  :H LGHQWLI\ UHVSHFWLYHO\ FOLHQW ULVN
5FO FRPSHWLWLRQ ULVN 5FF DQG HQYLURQPHQW ULVN 5HY IRUH[WHUQDO ULVNV DQG VWUDWHJ\ ULVN 5VW SURMHFW ULVN 5SM DQGEXVLQHVVULVN5EVIRULQWHUQDORQHVZLWK
5([W 5FO׫5FF׫5HY  
DQG  5,QW 5VW׫5SM׫5EV  

%HORZDUHGHVFULEHG WKH VL[ ULVNVFODVVHV(DFKFODVV KDV LWV
RZQVSHFLILF ULVNV VXEFODVVHV1RWHDOUHDG\ WKDWFRUUHODWLRQV
PD\H[LVWGHSHQGLQJRQ WKH FRQVLGHUHGFDVHEHWZHHQVRPH
ULVNV RI WKHVH GLIIHUHQW VXEFODVVHV +RZHYHU ZKDWHYHU WKH
FRQVLGHUHG VLWXDWLRQ D FODVVLILFDWLRQ RI ULVNV DFFRUGLQJ WR
WKHVH GLIIHUHQW FODVVHV LV DOZD\V SRVVLEOH 7KHVH ULVNV
UHSUHVHQWDFRPSDQ\JHQHUDONQRZOHGJH7KH\DUHHYDOXDWHG
DFFRUGLQJ WR WKH ELGGHU H[SHUWLVH DQG WKH SUHYLRXV FDVHV$
ULVN FDQEH WDNHQ LQWR DFFRXQWZLWK WKH VDPH FKDUDFWHULVWLFV
DQG SDUDPHWHUV WKDQ SDVW H[SHULHQFHV RU LW FDQ EH DGDSWHG
DFFRUGLQJWRWKHQHZVLWXDWLRQ
5LVNVDVVRFLDWHGZLWKWKHFOLHQW
&OLHQWULVN5FOUHIHUVWRKD]DUGRXVHYHQWVDVVRFLDWHGZLWKWKHFOLHQW DQG LWV FUHGLELOLW\ LWV RUJDQL]DWLRQ WKH QDWXUH DQG
H[SUHVVLRQ RI KLV QHHGV 6L[ VSHFLILF ULVNV VXEFODVVHV KDYH
EHHQLGHQWLILHGULVNVUHODWHGWRKLVQHHGVUHVXOWLQJPDLQO\
IURPDQXQFRQVROLGDWHGGHILQLWLRQ LQFRPSOHWH LQDFFXUDWHRU
HYROYLQJUHTXLUHPHQWVDQGVSHFLILFDWLRQVDFWXDOQHHGVKLJKHU
WKDQ HVWLPDWHG  FRPPXQLFDWLRQ ULVNV PDLQO\ FRUUHODWHG
ZLWK WKH DEVHQFHRI DZDUQHG LQWHUORFXWRU SRRU LQIRUPDWLRQ
TXDOLW\DEVHQFHRUGHOD\RIGHFLVLRQLPDJHULVNVDULVLQJ
IURP WKH FOLHQW SHUFHSWLRQ WRZDUGVELGGHU DQG KLV H[SHUWLVH
 FRQWUDFWXDO ULVNV FRUUHVSRQGLQJ GLUHFWO\ WR QRQ
FRPSOLDQFHZLWKDJUHHPHQWVULVNVUHODWHGZLWKWKHQDWXUH
RI%3ZKRVHPDLQSUREOHPVDUHDVVRFLDWHGZLWK WKHNLQGRI
PDUNHW SXEOLFSULYDWH PDUNHW  ILQDQFLDO UHVRXUFHV ULVNV
DULVLQJ IURPPLVPDWFKHV EHWZHHQ ILQDQFLDOPHDQV DQG QHHG
RIWKHFOLHQWFOLHQWLQVROYHQF\«
5LVNVDVVRFLDWHGZLWKFRPSHWLWLRQ
&RPSHWLWLRQULVNV5FFUHODWHWRKD]DUGRXVHYHQWVDVVRFLDWHGZLWK FRPSHWLWRUV WKHLU H[SHUWLVH WKHLU SUDFWLFHV DQG WKHLU
VWUXFWXUHV )RXU VSHFLILF ULVNV VXEFODVVHV KDYH EHHQ
LGHQWLILHGULVNVDVVRFLDWHGZLWKVNLOOVDVDGLUHFWUHVXOWRI
FRPSHWLWRUV KDYLQJ D EHWWHU NQRZOHGJH RU D EHWWHU
XQGHUVWDQGLQJRIWKHSUREOHPFRQILGHQWLDOLW\ULVNVPDLQO\
FDXVHG E\ LQIRUPDWLRQ OHDNV EHWZHHQ WKH FOLHQW DQG D
FRPSHWLWRUUHVXOWLQJLQWKHGLVVLSDWLRQRINQRZKRZULVNV
UHODWHGZLWKKDUGHQLQJRIFOLHQWUHTXLUHPHQWVFDXVHGE\WKH
DSSURSULDWLRQ RI RWKHU ELGV  PDOHYROHQFH ULVNV ZKRVH
SUREOHPVDUH UHODWHG WRFRPSHWLWRUVPDOLFLRXVDFWLRQV WR WKH
WHQGHU
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
)LJXUH%LGGLQJ3URFHVV5LVN0DSSLQJ
5LVNVDVVRFLDWHGZLWKHQYLURQPHQW
(QYLURQPHQWDOULVNV5HYUHODWHWRKD]DUGRXVHYHQWVOLQNHGWRWKH FRQWH[W DQG DVVRFLDWHG ZLWK HFRQRPLF UHJXODWRU\
JHRJUDSKLFDODQGVRFLDOIDFWRUV)RXUVSHFLILFULVNVVXEFODVVHV
KDYH EHHQ LGHQWLILHG  HFRQRPLFDO ULVNV ZKRVH PDLQ
SUREOHPVDUHDVVRFLDWHGZLWKPRYLQJPDUNHWFRQGLWLRQVDQG
IOXFWXDWLQJFRVWVRIHTXLSPHQWUDZPDWHULDOVOHJDOULVNV
DVVRFLDWHG ZLWK QRQFRPSOLDQFH ZLWK UHJXODWLRQV DQG
VWDQGDUGVJHRJUDSKLFDOULVNVZKRVHFXUUHQWLVVXHVDUHWKH
GLIILFXOW\RIDFFHVVWRWKHSURMHFWVLWHEDGURDGVFRQVWUDLQLQJ
ZHDWKHUFRQGLWLRQVVRFLDOULVNLQUHODWLRQWRSROLWLFDODQG
VRFLDOLQVWDELOLW\RIWKHFRPSDQ\DQGWKHDUHD
5LVNVDVVRFLDWHGZLWKWKHVWUDWHJ\
6WUDWHJ\ULVNV5VWFRUUHVSRQGWRKD]DUGRXVHYHQWVDVVRFLDWHGZLWKWKHELGGHUVWUDWHJ\DFWLRQV7KHUHDUHILYHVSHFLILFULVNV
VXEFODVVHV  RUJDQL]DWLRQDO ULVNV UHVXOWLQJ IURP
LQDSSURSULDWH VWUXFWXUHV ODFN RI ZHOOGHILQHG SURFHGXUHV


 

ODFNRI ULVNV DQDO\VLV XVHRI QHZ WHFKQRORJLHV RUPDWHULDOV
XVH RI OHJDF\ WHFKQRORJLHV PDQDJHPHQW ULVNV FRUUHODWHG
ZLWK WKH DEVHQFH RI PDQDJHPHQW SODQ XQVXLWDEOH FDOO IRU
RXWVRXUFLQJ ODFN RI FRRUGLQDWLRQ DQG SURPRWLRQPHHWLQJV
 KXPDQ IDFWRU ULVNV DULVLQJ IURP WKH GHILFLHQF\ RI
QHJRWLDWRUVNLOOVQRQFRQVXOWDWLRQZLWKWKHWHFKQLFDO WHDPWR
PHHW WKH FDOO IRU WHQGHUV LQDGHTXDWH WHDP WR FRPSHWHQFH
SODQSDUWLDOXQDYDLODELOLW\RINH\HPSOR\HHVFRPPHUFLDO
ULVNV LQ UHODWLRQ WR GHOD\ RI RUGHU VXSSOLHV DEVHQFH RI D
UHOLDEOH VXSSOLHU EDVH DGRSWLRQ RI WHFKQLFDO VROXWLRQV RI D
SURYLGHU ZKR KROGV D PRQRSRO\  LQWHUQDO SROLF\ ULVNV
RIWHQOLQNHGWRWKHODFNRILPSRUWDQWHOHPHQWVLQWKHFRPSDQ\
SROLF\ VXFK DV GHSHQGDELOLW\ 5$06 H[SHULHQFH IHHGEDFN
()
5LVNVDVVRFLDWHGZLWKWKHSURMHFW
3URMHFW ULVNV 5SM DUH DVVRFLDWHG ZLWK WKH SURMHFWGHYHORSPHQWZKHQWKHWHFKQLFDOSURSRVDOKDVEHHQDFFHSWHG
7KH\ FRUUHVSRQG WR KD]DUGRXV HYHQWV UHODWHG WR WKH FRQGXFW
RIWKHSURMHFWDQGWKHPHDQVWRDFKLHYHLW7KUHHVSHFLILFULVNV
VXEFODVVHVKDYHEHHQLGHQWLILHG ILQDQFLDOULVNVDVVRFLDWHG
ZLWK VXEHFRQRPLF DVVHVVPHQW RU DFFHSWDQFH RI DQ
LQVXIILFLHQWEXGJHWQRQPRQLWRULQJJDSVEHWZHHQEXGJHWDQG
DFWXDO ILQDQFLDO VLWXDWLRQ GHOD\V LQ FOLHQW
V SD\PHQW 
FDOHQGDU ULVNV OLQNHG WR XQGHUHVWLPDWHG GHOD\V RU WKH
DFFHSWDQFHRIVKRUWGHDGOLQHQRQFRQWULEXWLRQRISDUWQHUV LQ
WKH SUHSDUDWLRQ RI VFKHGXOHV DEVHQFH RI DQDO\VLV WUHQGV RI
DGYDQFHPHQW QR XSGDWHG VFKHGXOHV  GHYHORSPHQW ULVNV
ZKRVHPDLQSUREOHPVDUHDVVRFLDWHGZLWKWKHQRQYHULILFDWLRQ
RI DGHTXDF\ EHWZHHQ H[LVWLQJ PHDQV DQG FOLHQW QHHGV
VXSSOLHU SUREOHPV GHOLYHU\ GHOD\V RU QRQFRQIRUPLQJ
VXSSOLHV ODFN RI WHFKQLFDO VROXWLRQV WKDW FDQ VXSSRUW
FKDQJHV DEVHQFH RI WHFKQRHFRQRPLF VWXGLHV RI GLIIHUHQW
RSWLRQVDQGODFNRIFRQVLGHUDWLRQRIORJLFDOFRQVWUDLQWV
5LVNVDVVRFLDWHGZLWKWKHEXVLQHVV
%XVLQHVV ULVNV 5EV UHIHU WR KD]DUGRXV HYHQWV UHODWHG WRNQRZKRZ LQYROYHG WHFKQLFDO UHVRXUFHV DQG HIIHFWV RQ WKH
H[SHFWHGSHUIRUPDQFHRIWKHGHOLYHUHGSURGXFW7ZRVSHFLILF
ULVNV VXEFODVVHV KDYH EHHQ LGHQWLILHG  WHFKQLFDO ULVNV
ZKLFK DUH D YHU\ LPSRUWDQW VXEFODVV DQG ZKLFK UHVXOW IURP
KXPDQ HUURU LQFRUUHFW DSSOLFDWLRQ RI EXVLQHVV UXOHV
LQDSSURSULDWH WUHDWPHQW ODFN RI H[SHUWLVH LQ WKH ILHOG
PDOIXQFWLRQ RI HTXLSPHQW XQPDWFKHG PDWHULDOV DQG DOO
ULVNV GLUHFWO\ UHODWHG WR WKH SURGXFW GHYHORSPHQW 
RXWVRXUFLQJ ULVNVZKLFK WDNHDQ LPSRUWDQWSDUWRI WHFKQLFDO
ULVNV PHQWLRQHG DERYH EXW WKLV WLPH LQ WKH RXWVRXUFLQJ
FRQWH[W
*(1(5$/$3352$&+72(;3/2,77+(5,6.
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$PRQJ WKH GLIIHUHQW ULVN FODVVHV GHVFULEHG LQ VHFWLRQ  WKH
ILUVW IRXU FDWHJRULHV 5FO 5FF 5HY DQG 5VW UHSUHVHQW %3JHQHULFULVNVVSHFLILFWRWKHSURFHVVLWVHOIZKLOHWKHODVWWZR
FDWHJRULHV5SMDQG5EVUHSUHVHQWULVNVUHODWHGWR%3REMHFWGHGLFDWHG ULVN ,Q WKLV VHFWLRQ DPDWFKLQJSURSRVDORI WKLV
DQDO\VLVZLWKDOHVVRQVOHDUQHGV\VWHP//6LVLQWURGXFHGWR
PDNHWKH%3HDVLHUWRGHDOZLWK
:HUHO\RQULVNPDSSLQJSUHVHQWHGLQVHFWLRQWRGHYHORSD
JHQHULF ULVN PRGHO WR EH FRQVLGHUHG LQ WKH %3 SKDVH :H
LOOXVWUDWH WKH DSSURDFK RQ WKH GLDJUDP LQ )LJXUH $ 7KLV
LQYROYHVWKUHHVWHSV
 3URMHFWLRQRIPDSSHGULVNVLQVHFWLRQRQWKHGLIIHUHQW
%3DQGSURGXFWOLIHF\FOHSKDVHVVKRZQVFKHPDWLFDOO\LQ
)LJXUH$E\WKHGLVWULEXWLRQRIXQZDQWHGHYHQWV~YLD
WKHEODFNDUURZV
 7UDQVSRVLWLRQ RI ULVNV RI WKH SURGXFW GHYHORSPHQW F\FOH
WR WKH%3 SKDVHV VKRZQ VFKHPDWLFDOO\ LQ )LJXUH $E\
WUDQVIHU RI XQZDQWHG HYHQWV WR %3 WKURXJK WKH UHG
DUURZV
 3DUDPHWHUL]DWLRQRIPRGHOWRWKHFRQVLGHUHG%3
6WHSVDQGSURYLGH WKHJHQHULF%3ULVNVPRGHO GLIIHUHQW
IRUPDOL]DWLRQWRROVFDQEHXVHGFRQFHSWXDOJUDSKVZRUNIORZ
PRGHOV6WHSSURYLGHVDPRGHOLQVWDQFHIURPZKLFKZLOO
EHFRQGXFWHGULVNDQDO\VLVLWVHOI
“Global” LLS
“
D
ir
e
c
t”
 L
L
S
B P  R I S K
C l i e n t
C o m p e t i t i o n
E n v i r o n m e n t
P r o j e c t
B u s i n e s s
S t r a t e g y
, 1 7 ( 5 1 $ /( ; 7 ( 5 1 $ /
~
MM M
~ ~M M
~
M ~
~~
~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~
BP risk 
model
Current 
project/product 
lifecycle
Lessons 
learned 
System (LLS)
A)
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
)LJXUH*OREDODSSURDFKWRH[SORLWWKHULVNPDSSLQJ
:HDUHQRWJRLQJIXUWKHULQWKHGHVFULSWLRQRI%3ULVNVPRGHO
EHFDXVH DQ HVVHQWLDO HOHPHQW RI RXU DSSURDFK LV LQWURGXFHG
WKHFRXSOLQJRIWKLVPRGHOWRDOHVVRQVOHDUQHGV\VWHP)LJXUH
%
/HVVRQVOHDUQHGV\VWHP//6LVDVWUXFWXUHGDSSURDFKIRUWKH
FDSLWDOL]DWLRQ DQG H[SORLWDWLRQ RI LQIRUPDWLRQ IURP WKH
DQDO\VLVRISRVLWLYHDQGRUQHJDWLYHHYHQWVLQRUGHUWRUHGXFH
WKH UHSHWLWLRQ RI HUURUV DQG SURPRWH VXFFHVVIXO SUDFWLFHV
>5DNRWR HW DO @ 7KH SXUSRVH RI //6 LV WR UHO\ RQ WKH
DQDO\VLV RI D IDFW RU SDVW HYHQWV WR UHXVH WKH XQGHUO\LQJ
NQRZOHGJH :H FDOO OHVVRQV OHDUQHG EDVH DOO WKH
H[SHULHQFHVFROOHFWHGIRUUHXVH7KUHHW\SHVRI//6DFWLYLWLHV
FDQEHUHDGLO\GLVWLQJXLVKHG
- FDSLWDOL]DWLRQ DFWLYLWLHV FRQFHUQLQJ WKH VXSSO\ RI
H[SHULHQFHDQGNQRZOHGJHEDVH


 

- SURFHVVLQJ DFWLYLWLHV UHODWHG WR WKH DQDO\VLV DQG
PDLQWHQDQFH RI VWRUHG H[SHULHQFHV DQG WKHLU
WUDQVIRUPDWLRQLQWRNQRZOHGJH
- H[SORLWDWLRQDFWLYLWLHVLQUHODWLRQWRWKHXVHRIH[SHULHQFHV
DQG NQRZOHGJH EDVH ZKHWKHU LW LV XVHG GLUHFWO\ D
SUREOHP KDV EHHQ VROYHG DQG LWV VROXWLRQ LV GLUHFWO\
DSSOLHG RU DGDSWHG RU JHQHUDOO\ VHYHUDO SUREOHPV KDYH
EHHQVROYHGDQG LW LVSRVVLEOH WRGHGXFH UXOHV WRSUHYHQW
WKHPEUHHG
7KH PDLQ DGYDQWDJH RI //6 LV WKH DELOLW\ WR UHFRYHU WKH
NQRZOHGJH DFTXLUHG LQ SDVW H[SHULHQFHV WR PDNH XVH RI LW
ZKHQIDFLQJDQHZVLWXDWLRQLQRXUVWXG\LWLVDQHZFDOOIRU
WHQGHUV
)LJXUH % VKRZV WKDW ZH FRQVLGHU WZR //6 LQ RUGHU WR
RSHUDWHWKHFRPSDQ\ULVNNQRZOHGJHDGLUHFW//6EHDULQJ
RQ WKH GLIIHUHQW SDVW %3V  D JOREDO //6 DSSOLHG WR WKH
GLIIHUHQWSKDVHVRISURGXFWOLIHF\FOHVRISDVWSURMHFWV
7KH GLUHFW //6 DOORZV FDSLWDOL]LQJ ULVNV WKDW KDYH EHHQ
LGHQWLILHGGXULQJ WKHSDVW%3DQG H[SORLWLQJ WKLV NQRZOHGJH
WR HVWDEOLVK WKH FRUUHVSRQGLQJ ULVNV LQ WKH FXUUHQW %3 7KH
JOREDO//6DOORZVLGHQWLI\LQJULVNVRFFXUULQJLQWKHGLIIHUHQW
SKDVHVRISDVWSURMHFWVDQG WUDQVSRVLQJ WKHPRQ WKHSURGXFW
OLIHF\FOHRIWKHIXWXUHSURMHFWDVVRFLDWHGZLWKWKHFXUUHQW%3
1RWH WKDW WKLV ERWWRPXS DSSURDFK ZKHUH DUH H[SORLWHG
VSHFLILFSDVVHGNQRZOHGJHWRHVWDEOLVKWKHFXUUHQW%3ULVNV
LVTXLWHFRPSOHPHQWDU\WRWKHWRSGRZQDSSURDFKH[SRVHG
DW WKHEHJLQQLQJRIWKLVVHFWLRQZKLFKH[SORLW WKHSURMHFWLRQ
DQG WKH WUDQVSRVLWLRQ RI ULVNV PDSSHG DV D JHQHULF
NQRZOHGJH
,Q WKH HQG ULVN PDQDJHPHQW GXULQJ WKH FXUUHQW %3 ZLOO EH
EDVHG RQ DOO LQIRUPDWLRQ UHVXOWLQJ IURP WKH WZR DSSURDFKHV
WRSGRZQ IRU JHQHULF %3 ULVNV PRGHO DQG ERWWRPXS IRU
OHVVRQVOHDUQHGV\VWHP³//6´
%3 ULVNV PRGHO GHULYHG IURP WKH JHQHUDO PDSSLQJ LV D
JHQHULF NQRZOHGJH WKDW DOORZV LGHQWLI\ SRWHQWLDO ULVNV DW
GLIIHUHQWVWDJHVRI%3DQGSURGXFWOLIHF\FOH7KHH[SORLWDWLRQ
RIWKHLQIRUPDWLRQH[WUDFWHGIURPWKHSDVVHG%3VH[WHQGHG
WR SURGXFW OLIHF\FOHV DVVRFLDWHG DOORZV VWUHQJWKHQLQJ WKH
FXUUHQW%3PRGHO$W WKLV OHYHO D VLPLODULW\ VHDUFKEHWZHHQ
WKHFKDUDFWHULVWLFVRISDVWFDVHVDQG WKRVHRI WKHFXUUHQW%3
OLQNHG WR WKH FRQWH[W WKH FOLHQW WKH REMHFW RI %3 ZLOO
DOORZ WR UHWDLQ RQO\ VLJQLILFDQW SDVW H[SHULHQFHV LQ RUGHU WR
DGDSWWKHPWRWKH%3ULVNVPRGHORIFXUUHQWFDVH
&21&/86,21
,QWKLVSDSHUDSUDFWLFDODSSURDFKWRULVNDQDO\VLV LQ%3KDV
EHHQ LQWURGXFHG:H LQVLVWHG HVSHFLDOO\ LQ WKH LGHQWLILFDWLRQ
DQGFKDUDFWHUL]DWLRQDVSHFWVRIWKHVHULVNVE\UHO\LQJRQWZR
LPSRUWDQW HOHPHQWV ULVN PDSSLQJ LQ WKLV SDUWLFXODU FRQWH[W
%3 DQG H[SORLWDWLRQ RI OHVVRQV OHDUQHG V\VWHPV //6
DSSOLHGWRWKHSDVW%3VDQGSURGXFWOLIHF\FOHVDVVRFLDWHG
7KHSURSRVHG ULVNPDSSLQJPLJKW QRW EH H[KDXVWLYH ,WZLOO
REYLRXVO\ XQGHUJR FKDQJHV GHSHQGLQJ RQ WKH NQRZOHGJH
FRQWULEXWLRQVIURPWKH//6ZKLFKZLOOHQKDQFHWKH%3ULVNV
PRGHO $QRWKHU XVHIXOQHVV RI WKLV PRGHO ZLOO EH RQ WKH
GHYHORSPHQW RI VSHFLILF WUHDWPHQWV IRU WKH LGHQWLILHG ULVN
FODVVHV
)LQDOO\LWLVQHFHVVDU\WRSURYLGHWKHDSSURSULDWHPHFKDQLVPV
WRH[WUDFWNQRZOHGJHIURPDOHVVRQVOHDUQHGEDVHH[SHULHQFH
FDUULHG RXW E\ VLPLODU SDVW FDVHV DQG DOVR WR WUDQVSRVH WKH
UHVXOWVLQDPHDQLQJIXOZD\IRUWKH%3XQGHUHYDOXDWLRQ
5()(5(1&(6
$OTXLHUV $0 &DJQR ( &DURQ 9 /HRSRXORV 9 DQG
5LGDR 0$  $QDO\VLV RI H[WHUQDO DQG LQWHUQDO
ULVNVLQSURMHFWHDUO\SKDVH3URFHHGLQJRI30,5HVHDUFK
&RQIHUHQFHSS
%HQDEHQ $  0pWKRGRORJLH G
LGHQWLILFDWLRQ HW
G
pYDOXDWLRQGH ODVUHWpGHIRQFWLRQQHPHQWHQSKDVHGH
UpSRQVHjDSSHOG
RIIUH3K'WKHVLV1DWLRQDO3RO\WHFKQLF
,QVWLWXWHRI7RXORXVH)UDQFH
%RWHUR -' %pOHU & 1R\HV ' DQG *HQHVWH / 
,QWHJUDWLRQ RI H[SHULHQFH IHHGEDFN LQWR WKH SURGXFW
OLIHF\FOH $Q DSSURDFK WR EHVW UHVSRQG WR WKH ELGGLQJ
SURFHVV ,QIRUPDWLRQ &RQWURO 3UREOHPV LQ
0DQXIDFWXULQJYROXPHSS
&KDODO 5 DQG *KRPDUL $5  $Q $SSURDFK IRU D
%LGGLQJ3URFHVV.QRZOHGJH&DSLWDOL]DWLRQ3URFHHGLQJV
RI ZRUOG DFDGHP\ RI VFLHQFH (QJLQHHULQJ DQG
WHFKQRORJ\YROXPH,661
'HVURFKHV $ 0DUOH ) 5DLPRQGR ( DQG 9DOOpH )
/HPDQDJHPHQWGHVULVTXHVGHVHQWUHSULVHVHWGH
JHVWLRQGHSURMHW+HUPHV6FLHQFH3XEOLFDWLRQV3DULV
)' ;  3URMHFW PDQDJHPHQW  5LVN
PDQDJHPHQW0DQDJHPHQWRIWKHULVNVRIDSURMHFW
)' ;  3URMHFW PDQDJHPHQW 
5HFRPPHQGDWLRQVIRUWKHPDQDJHPHQWRIDSURMHFW
*RRGH+DQG0DFKRO5(6\VWHP(QJLQHHULQJ$Q
LQWURGXFWLRQ WR WKH GHVLJQ RI ODUJHVFDOH V\VWHPV
0F*UDZ+LOO1HZ<RUN
*RXULYHDX 5 DQG 1R\HV '  5LVN PDQDJHPHQW
GHSHQGDELOLW\WRROVDQGFDVHEDVHGUHDVRQLQJLQWHJUDWLRQ
XVLQJ WKH REMHFW IRUPDOLVP &RPSXWHUV LQ LQGXVWU\
YROXPHSS
1JX\HQ 7+ DQG *RXUF '  7RZDUGV D PRGHO IRU
DVVHVVLQJ ULVN LPSDFW RQ SURMHFW SODQQLQJ QG ,30$
:RUOG FRQJUHVV SURMHFW PDQDJHPHQW WR UXQ 5RPD
,WDO\
5DNRWR++HUPRVLOOR-DQG5XHW0 ,QWHJUDWLRQ
RI H[SHULHQFH EDVHG GHFLVLRQ VXSSRUW LQ LQGXVWULDO
SURFHVVHV ,((( ,QWHUQDWLRQDO &RQIHUHQFH RQ 6\VWHPV
0DQDQG&\EHUQHWLFVYROXPHSS
6LHQRX$ $0HWKRGIRU ,QWHJUDWHG0DQDJHPHQWRI
3URFHVVULVN 3URFHHGLQJV RI *5&,6 YROXPH  SS

7XUQHU- 7RZDUGVD WKHRU\RISURMHFWPDQDJHPHQW
7KH QDWXUH RI WKH SURMHFW JRYHUQDQFH DQG SURMHFW
PDQDJHPHQW ,QWHUQDWLRQDO -RXUQDO RI 3URMHFW
0DQDJHPHQWYROXPHSS
